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PROBLEM TO BE SOLVED: To prevent flow rate of gas 
passing through each cell from becaming nonuniform, 
resulting in deterioration of cell performance. 
SOLUTION: A separator 30 has holes 40 t 41, 42 and 
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define an in-cell oxidizing gas flow passage in a space to 
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H-r**5i=a»*«Hft-r*»r*t«^y»**L. me 

flr*Lffl6<y»l±. TOEEStv-*— juK3b<Ka-r««l 

a>««t. ttE«#Lft^y»a>rt»taai-rft«nE#x 
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it. itrEisgpi*. mmm%.o>m-\o)nfrz,m2.o>n-£-e 
l5E&ftm&ffl#xtr/<u-$<D-:S(D®-hi::fcu 

L. MES1 fcJ:tfm2©?lKi.rt©?l©— r>l*. firE& 
»«ifcffl**X-b/<U— - »(D9t-ttiE< l-Sa£*VC. IJTE 
&*4^;&ffl:tfX-t?/< L/— 9 ©ttiilc;{i o fcfgfiff24*£lS; 
tt«t. |tTESr4xffi*<ySP(DnSSPl3fc^X. UiJEGfl 

sssmsL. Sfl.^tt4iiro5%. arEa^a* 
jh#x*/<u— froa-aaictte-r-saBi*. tss»tt 
$j&-rBefl.a>BBi=9W4-«a#fi<. 4>&tfi=*wr 
swa-icit^r. itrES»mjfeffl**x-b/<u— *©*« 

[ 0 O 3 7 ] BLt© J: ? l-«fiE*ttfcK8«5ftffl**X-b 
/U — 91= J:*,!*. ±B Lfciftiai n«0flWl£ 

, -tEL- fcS^m* t I^^IDM ^#-5 - t A<T* ^ -5 „ 
[O O 3 8] 

it. sBi^t6fiio«»ajfe*««-r-5x^v^«iifii 5 

oro^fiE^S^-tsFffiB. B3lt. X^-y^lSitl 50) 

-nasatsraaa-eftd. ssjic. Bi^Lxua3ir 

S-^L^T. «»*J6C!>«J5££afPiL. *IC. C<D«»a 

jaicfc it * *fxro3iE*tfl)fii^i-o l^•ciJila-r -5 o 

[0 0 3 9] ±31LfcJ:5IC. *H»«©«»Sifelt. 

2 0£S®LfeX$^tSli£l 5 lC,i:or«fi£^tirL'« 
•So B1 l=*-TJ:5l-. 3Hi;U2 01*. a»aR3 1 . 
7-/-K32, *V- K33. ^ 3 Ol^cfcoT 

[oo4o] ccT-. m<KMM3ii*. nfta#?-tt 

aiitf7vaaaBi=j:Lj«a$tLfe^a h>e^ 
tt©-f^->xtsiK-cfey. s^«®-c?a»J5:amGsii± 
s^-r. *ni6«t?i*. +^<*>B (fi#^as) 
SfigfflLfc. 1M1I3 iroasi-i*. MiLtroa 
**f=i*e*i:flfe<D*a^&JS*#*3!><a*$*iTL^ 

■S. (SitlttWatLTH:. e^*fcl±a^i:<fe 

<omm * ai# l fc * — sr >t»s^S75:^a?ga« i~^a * 

mfiSMiSjS (Wxlt. Aldrich Chemi 
c a I 4±. Nafion Solution) SMfi^ 
IBILT^— Xh^bL. m<SM^3 1±t^' J— >B1BJ 
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[0041] 7V — K3 2fcJ:tfrtV— K3 3I£. 

[0 0 4 2] -tr/<U-$ 3 oi*. #x^ia<B3imt£S5 
t>— 7K>lzi;y^^*trLN^ 0 @2li. -tzAU— *3 

o^^a)-^<D®A^^>mfcfilT-^S*^-r 5 F®@r•fe^o 
-fe/<U— $ 3 Oli. ^(Dj§2H£<lc6<S(D?l£{i*--Cl/> 
<5o -f -fe/<U— £ 3 00) 1 mOiSi&l^lt. CCD 

ffl!c^oTPS&^£3 0(DftTfe£?LS54 O. 4 1. 4 

|5]i:<K}S-r^ : flSi5 5 O, 5 1, 5 2*<gl+b*tTl^ 

3 OO— ^CD@l^(i. SffiLfc^fCj:oT?LaJ4 Ofc 
cfctf?L^4 1 £^S£lt&GaS&9 o£. (^C<SftLfc 

^ttiz^oriFL^4 1 fccti;?La4 z*m&-£^z>w& 

9 1 t^it^nrt^o -fe/<u— £ 3 OCO<fe^(D®lC 

5 oas^t/asss i ^giii-r^oaspg zt. mc<m& 
Ltzmm^&'o-cn&s i fc£tf?iai5 zzmmr&w 

35 9 3 <tA^ttt)ttr^^ (^-t±-r) a 

[0 0 4 3] ^1I^K-f£5f^ -b/<Lx— ^ 3 03b<m^ 
113 1, 7/- K3 2fccfctf*V— K3 3<t^lZ?gjf 

ztiTm-tJisz ozmf&L. *^>icx^^^«iti 5^ 
(^rBiTr^^^^-r^o ^40^4 

1. fcckt;M4 1 <h4 2£g&£l±£[H]SP9 0fc<*:T/ 

9 1 1*. ks-t^^v— K3 3<Dmmt<Dm\~m*>)\sto 

1 £ 5 2£giI2-feb£Qag&9 2fc<fctf9 3li. eurr & 
TJ- K3 2(DS@<tO)P B 1lcm-tr^^^X3£^^^ 

[0044] m-tr;u2 OJISLTX^ ^tfit 1 5£ 

oii. xs^gtiti 5^sp^^os^fSK^«a*r^> 

4 1 1*. pji:<x2^«£i 5P^gp^^-(Da®^fsiiz 

mffi^£K<b#xlEzS^-*— ;uK6 1 £1&f$.-fZ> 0 £ 
fc. RSP4 2ii. ^u<x^^^^iti sto&Z^com 

•*Z>o £*>IC *LSP50li. (^C<X^^^«jt1 5S 
^a)Sg^|njlcSiS^^«^^x^v^^-;u K 6 3 



ft*f£L. ?LSS5 2 V^*— ;UK6 5£ff2 

[OO 4 5] &±lfciELfc^#£M*£x* ?9fltift 
1 5&mft±LTZ>t£l^l3i. -fe/<U— $3 0. 7/-K 
3 2. fjglg3 1 . *V-K33, -feAU— * 3 OO) 

6, 3 7, %iS3 8, 39, I>K^b-h80, 8 
5 $I^£ELTi 3 rz^-Tx^ '><7«it 1 5 

[0046]$lfi36, 3 7li©SM*l — tf^fflffi 

3 8. 3 9fi=fA^fil^CD^tta5»l3j:oT^^^ 
*U X>K^b-h8 O, 8 5l±Htt*«xfc«*a)* 
MICcfcoTft^^tlTl^o £tc. 11S3 6, 3 7 1: 
(i^tt^nai^lJSTS 6 A. 3 7 AtfRtt&fLTfcy. 

fiwasasaRTttfcfton**. ft*?. *sffi3 6. « 
^ffi3 8fccti/x>K^u— h8oi^ii. *tjs-r&^i: 

<£Slc s 4 0CD?L^A<Rltt,Hri^^)o x> K 

^U— h 8 OlCfi. 7LSJ7 O. 7 2. 7 3. 75#glf 
bJLTl^ (S3#EE) o ^7 0. fccfcl/. *Bffi3 
6^%i&3 8|Cfc^TZ4xlC«fS-r^,[^i:{iMIZglt 

BE^Lfc^k^«$&^-^-;u K6 Ofz^S^^^x 

SlBt»*t*. *Lg&7 2. ifccfctf. I1S3 6 

tt&m& 3 8 iZfcLxr Z*ilC^^-^f^ C^fZfSlt b 
^xf-?ia5li. X^^^^itl 5^«l£Lfci:^(zli. BE 

K^^-r^o r^c<. ?lsp73. fccti;. itS36 

<t^ffi3 8»zfct>-CZ*L|r^j£LrSftbHfc?LgP 
li. iS^tt^-t^uKe 3lc^S^-€»^X5£K 
*ff^L. 7LSP7 5. fccfcl/. Ilffi3 6i:lfegffi3 8 

ih^r - ;u K 6 5 Ic^il-T -5 #x3ttB* J&Jfc-T ^>o 

[0 0 4 7] X^^^7«itl 53bNb^^^m5&^ill^ 
£lt£<t£fz(i. x> K^U— K8 0*<<i^.^?LaJ7 3 

TL357 2^S^L35:i^{k^^ai^«i:A<tSS^ 
4i^o S»^Tx<tLTIi. ^bTKm^&MLT^ 
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[oo48] x*-;/?fgiti 5£m*£-f &<t£<a#SWf 
[0049] ia±^Lfc*a«^t>^^x^^^Sit 

(Dfom~*$v0m1k^ 5&m&^tz±.-<:7. J Zv0mk 

[0 0 5 0] fcfc. ±lBL*:i&iE-ei£. -fe/<U-$ 3 O 

[0051] ^fc. S2T*iiiH®L^-=>fc*<. 

m<D~b/*ls— * 3 0I4. B<b;tfX*<MM^£:tfXV-7tv 

-ju K^j^^-r ^fctt<D?Laj4 o- 4 2. fccfcr/. 

5 0-5 2<D<felz % ^aiTKA^il^-r^^TKK^^fiE-r 

fcl^T. 09*14. 7LSP4 0~4 2fccfct/5 0-5 2tfB 
[0 0 5 2] m 1 ^^r/S2fz^Lfc-b/<U— £ 

-t&tzfriz^ ia^9 o. 91 14. m&tfw-iBtewmikoi 

£5l~Bit>Ltzti^ CtL^0)IHjgJ9 O, 9 1fcctt/lH]a5 
9 2. 9 3ICI4. H^C:I4. *(Dm&frZ>'£lh1rZ>m%. 



1, 9 2, 9 3\zW+**Xtz^(D£5tei!hm&<D-m$: 
S4I^^*T 0 |4 (A) 14. OfcJ:tf[H]£B9 0<D 

-&&&XLtz&*&&t>Tf¥-mmT~&v . @4 (B) 

14. 04 (A) lCfclf^A~AKr@CD^^^-rgT@ 
S-Cfe^o S4IZ^-Tcfc 5(C. [H]Sfl9 0IZl4. ^-(DJS® 
fr*^aj-r&&8tO)dbSfl9 4*<Klft>*iTl*&o -*t£ 

^tL-?4xcDcfbaJ9 4ii. gT®^B§ra^Br-fey % 

*MD&&9 4<D$m&\*. X* ^^^it 1 B^m^tL-Ctz 

3 3itg^-^^icj:oT. mnmTbto&X'iiwzmn 

tt£5tSLTl^o J|i-tz;urtI£<b#X3£S§£&^ 

■r*B4b#xi*. **i?*i<d£i&9 4a><a®ic@^L. 
m-b^rt^b^xsSK-effitjc^tt^^^ic^or. as 

1131 ^®(&te&lf icja^J: < {*S££;h£o 
[0 0 5 3] 51^ {H3SP9 Olzi5lt^tLf-db®9 

414. ^CD^T^fxffiSfcm^lir^-r^ctlZcfcor^ 

^£<mm<b^&JSlc«L. ^<Z)#]JBl££[S]_h£-e:£ 
tL>5i^Stt^o MSP 9 1 . 9 2, 9 3IC 

D3SP9 Olcj5lt^dhgP9 Atmmn&m&tfWLV* 

lis a^<D^X(7)^tLCD^[nllC?9oT^glLT^Itt» 

*t (D h spa< ^® * i± ^ qq.® ( c J: o X ^ $ tl & JS X V - 

[0 0 5 4] m±CD^3^«fi£^{i^fc«^mi& 

icfcNt^KS^xfccfci/^b^xa>sg4xi^oiNTitt^-r 
^^«iti 5WT(7>^b^X(7)5Sn^j5:i*Wlcgt>-ri^ 
fzB<b^x#t$&gMli. x>K^U-K8 0fc^lft,tL 

tzn®7 oizmmzti. i^btfx&ssgsa^em** 

6 0ttfc?Z&mizWfZ>titzK&&'ftLT. mtrt* 

~7t>-;uK6 0rt^iS^^^{b^xtt. ^m-tr;U2 0 
izfcLxr. ^ 3 0 3b<dit£[H]aJ9 O^RSt 

^*V- K3 3 t(DmT*tef$.£tl&Ji7.$l& (m*)vte 

SSBic^KfcMfb^xii. m"b;uWB{b^rx2S^b 
iill3 1 ±(D®^@lCffitfeL. #^;Kzfcutl 
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[OO 5 5] ^{b^XSSgV-Tn— K6 1 "CI** ^tl 

-5,* v— K3 3 tCDm-Cj&f&Zti&m-bfrtoMitliXfii 

SfbtfXli. -fe/<U— £ 3 O i^/cTL^ 4 2 (C £ 

[0056] MitJS^mth-?-*— ;u K62 -eii. &<b 
;u K6 o ,b(ii£rS]#ic^b^A)b<S^ 

2**1 5a>*«»i::*r*** :c>K^u-h8oici£ 

lt*,;Kfc?l£&7 2<h. Hfi36fcJ:t;ftgfi38a)S 

gl-r^^b^XgftU^gfc^tii^H^o . ' 
[0 0 5 7] Kl-t. T.ZvOmm.'l 5^lCfclt^>^b^ 

0l^lft»tlfc?LaJ7 3lCft|££*U M^Xftfegl 
3^&«IS**t*«»#Xtt. ftgffi3 8fcj:t;ilfi3 

$ 3 o*<{ix.^?LSP5 oicct orj^^^tt^^^x^ 
7t-x-;uK6 3rt^ili§-r^S»^li. *»*^2 0l:: 

ictt£jK& 0 &ft;i/2 orta>*-h;n^S»#x35ffi^ 

fc»ya)*'XI*. iz/<[s—$ 3 OlC^ltt,*Lfc7LSP5 1 

tiz) £&&lt. m^b^sjsic^^ti^o stub^ 

OlC»lt&*tfc7L»5 2l::£oTf&j££;K£**»;tfX» 



)\, K6 5lcadJ*tiT5UN|c-&SSL. g»*f 
3£i*j£raj£i::iSM-f & c c(D<fcdfcei**f*ii. 

Sltt>tLfc?LSP7 5^. 11^3 6fccfctft&fiffi3 8(D 

[oo5 8] fcfc. JzlHLfcift^-eii. &<b:tfx#«&^ 

<S ^> K^U— h 8 5^(z % MitHT.W&^W 
[0 0 5 9] !UJi<Dci:5^«fi£^tifc*^SS^a)-tr/^U 

3 o^(tx^^mi&ic^tti^ gfk^sav- 

XSE^^SM-T £ ^'X 0>3gMlz l£ £ o £ tf± C X l^fc» 

^»m^*is^^m-tr^2ocD^"rtL^icfeLN 

;ui^^b/3xa^*®il^^^b^xw^*^>^< 

r. i£B^lci^g$tlf-*^2;^]5^f>^b^x)!)<^*t. ca 
9J9 i iz^or^*tt^m-b;uw^b^xg£^TMiK 
^b^X<D36MA<^ib35:y. &%.<Dm*Mz&l^xm& 

ofc^^l^ti. D3SP9 oi::£oTJ{2j££;K£±3£®<Pm 

^ii-r^c^icfcor. ?E^ao)^b^x3b<ia^-ri>c 

[O0 6O] S6(i. *He!lOt/^-^3 0fffl^ 
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Efftt^itSLfctft^S-Cfe^o -b/<U— * 1 3 OI4. 
*^S£#ia>-b/<U— $ 3 0<tI5l^fiMDff2tt£^LTU 

fcf>-r. «itl4-b/<U— * 1 3 0<D-j5<DMmT-l*. & 

otfmj£Z1xXl^ (i8» 0 t^ot, -b/<U— 2 
i 3 o^fflt^rtgjSLt-^m^ii. ^k^x^sSvzi 

L N 0 S8lc^Lfc-tr/<U— ^ 1 3 olcfcl^T. -b 

3 ot&&i-*>mm^\*. -t^u— * 3 oizf^- 
istBj(i*ss-r^)o ^ 1 3 oanaai 1 9 o 

iCfcl^T*,. S4lC7KL/i:-b/<U— £ 3 0CDISS&9 OlC 

^it^*tfctfbSP9 4tp]^(Ddba5^itt,tLrfcy. -b 

/<U— £ 1 3 OI4. -b/<U— ^ 3 0CDll£-<tf5]^(D®m 
[006 1] 51^. -b/*U— * 3 OlZcJzo 

Ea-7^*-;uK**-r*«»«ai** -b/<u— $ i 3 

Olc£oTfitj££*u K1b#XEStV-7h— iUK£J:tf 
[0 0 6 2] -b/<U— £ 3 0£^T*S/£L*i*£ 

-<D«»m7fe^«j«-r*»-b;u*a)-a<D* 

iS©ftE£iS-<b**£l*3»*£*-r*. H7I*. -b 

»*«»*«^<fcttillS*te^ttflBH-C*«. 

ftU. ^tt^O^-b^U^^Mia-r^^X^SSSi: It 

[0 0 6 3] ZK0H7-CI4* S^m/*0>±5gfi3 <*fX« 

0<tL. ^y<D*-b;n^^rx55Blcfelt^^X2SS^c 



* 3 0*fflL^r«ALfcK»«ai^feL^T*. -LIB 

^;u#-5§-i o o^lzftA^T) 2fx3£i£l4ig< 

S7lz^-rj:5ic. it&0y-Cfc£-by<U— S 1 3 0 

[0 0 6 4] CCOctai^. *t»tAL/-^3 0* 

xo>3Ka©««E6^*<fty. m-fe^u 

5fc*K ±IBT3£{l3l3iaiS^^fcm-b;Hcfc^T4,. *" 

[0 0 6 5] «»ma±i*-c#m-b^n*33E»* 
aja-r«»xo>aa3&<i»<ft«wi:icj:y % «sm^± 

*§t>:K£o K»«»fcli. »ttl4* 2ft#lc«flHb¥fil£ 
to&*L4#xa>gfS«*ffl^.*«0#X3&<«j&**t*o 

««^*#x*fcj:i;#xa)lH!Ea)fiffi$«ixf>*t*c 
[0 0 6 6] Sfc. ±IBLfc^te^lcfcit^>-b/^U— ^ 

3 o tfflL^fc«»«ai3j3L^r. #^-b;u^icsitt>^ 
fc-t*t-r*L©**in*i#xa**#x^aa-r«Biz 

XliK^^lRllcaix**^ *»-b;u«#X3SEB±(*:-e 
li. ^rxiiJb^3b>t>T^3SH^o WiLli. Bfc#x 
14. ?L»4 OtfKlt&tLfcJb«*&« 7Lffl4 2A«Rr+& 
*ifcT^(c[oi^oTSEH^o Sot, #X35l»rtlc^i: 
fc^ffiTK^. M^lcfSb5-tft<. #X(Z)35*Lt^lz 
T»i=#^*t*f=«>. »-biurt#x3l»^e>a)aiB*a) 
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[0 0 6 7] £*\Z^ *n^a)-tr/<i^— 2 3 OJS^ 

'7=*— ji*KAi=±i:fcatt*ft<* #*-binn#xsfc* 

— juKrta>S«*tf* S^lcm^urt^SBlc^ftix 

[0 0 6 8] Kt^LfcHte^<D-b/^U— $ 3 OTMi. -t 
omSt^^T. 0qxl^S2fZ^LfcE5ffl-eiiQ!3a9 Ofc 

«fctfna«9 i <t l. c*it>pn»9 o. 9 i zmmz-ttz 

?LS4 1I^-3T, *-a)Ilfl:#^Ea-7-*— JUK6 
i*Mf4-ttLfc, ::t\ IMbtf* (&*iMi 

2 3 0d:Lti9l^to H9l-*Lfc-b/<U— £ 2 3 

oii. ^co— ^a)$SA<, ^ 3 o^i^filic*^ 

*L-?tU»J<la)4 0a)IH3SP (DAS52 9 O. 29 1. 2 9 

2. 2 9 3) ftMLtfi^ 4r/<U—£ 2 3 0£ffll^ 

T*»****i*Lfci:#i=i** c*t&a>ia»i*. 

•r*o Sf=* -tr/<U— £ 2 3 Ol*. 50(D7lgp (71952 
40. 24 1, 242, 243, 244) $«X.Tl* 

[0 0 6 9] ::t\ *L&2 4 0[*. KfbtfxSWS^- 
K£Kf£U C0>&<b#Xfi«r?-*— ;i/ Kl*. 
»«^5R*S*ifcBfl:»xt**if*i©»-lr;irt#x 
SEBlctfE-T*. fl.»2 4 2l*. |ftfi:#x»tB? 

^sS^-frr. jB»«afea>^»fz3p< 0 a.»2 4 1, 24 

3, 3 4 4I*. K€ 
^4xa>m-fe;uWS^b#x3EISSffia-r^K<b#xtt. c 

[0070] ±IEIH)S& 2 9 0 f£. M240tH324 
3t*H^ 00^52 9 1 li. *La*243£7lg&24 



1 t*MJft, D0S&2 9 2 1*. 71S2 4 1 i:7L®2 4 
4<t£3fi£i*. G3S&2 9 3li. 7LSP2 4 4<t?l2P2 4 

JbAIMb«rxaUi«9JiLfelMbtfxH:. 7LS2 4 3lc 
D0SB2 9 1 lcj:oT^***L**-b;Urt»fc#X3S 

e^iit^. *a>&. pmaitfteiiysu *lsb2 

4 1 fc«fcoT^fi6**i^S<b#XS35^-*— ;i/K*g 

5 U DaSP 2 9 2 cfc oTM^ti^$-tr;i/rt^t^ 
3£B£iIML. 2 4 4 lc«fc o TM* hiBlktfX 
E3Svn7fx— iUK^SALfett. [H3^2 9 3lzJ:or^ 

«feorjKric**t4K^b*x»fflv-*— Kt*ut, 

[0 07 1] ^CDcfc^^-tr^U— * 2 3 OZmi^XmrfL 
TL$^JKCctmi)o -b/<U— £3 0 

£jHi*«*«i=jt'<-c* »<b#xessv=*— » : ko>* 
fi<*L*fc«>» #*-t;urt*aia-r*M<b#xa)3K**^ 

[0 0 7 2] ttfe.-RjfiLfc*lt«a)-b/<u— *3 0* 
fflL*fcJB*Mij6-Cte. iMbtfxosmfcJBfttfxaaB 

/uK^aitfca^ict. ffiiS(Dam*<«t)n^o a 9 in 
^Lfc-tz/<u-* 2 3 0-01** iB»#xA<aa-r*-7- 

ir^i. »fc#xo)ss**is— (b-r*-i:rwj:s±.ELfc 

»**x<DSE*3Ei<ia— fb-r * c rc * *±e Lfcam^f? 

§:W^^. 9 ^r^t>^-»<D3SBl3/£it#xiES5v 
[0073] etaufcHfiS^-ett. iz/<u-^o>s®^ 

aLN 0 Z<DJ:53S:«$KlTir^-ro Hi Oli. 
^a®^7K¥^lSHZ2^Lfr-tr/<^-^ 3 3 O0)S^ 

zmt>ir¥-mmx-&&o -b/<u— * 3 3 o^^L>r«iS 
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reit^^Kf-EH3S3 9 O. 3 9 1 iZctorm-b^^b 

I*. 71® 3 4 olc£oTi£fc:tfx&f£^-*— ;u 
7LSP3 4 2lcJ:oTBfc#X»ffl^-*— JUKtf. 7LS* 

3 4 3lz«fcoT&<b#;*IE35vzL7fc— jl, KA^flEStl 

fcit<b;tfxi*. W&3 9 0tff&i£-fZ>miz)Vtomit1i* 
3£S§£ii^LT. g<b;tfxK^-*— ;uK£-Mf££ 
L. ^<D^DflgP3 9 1 3b<^j£"r^m-b;H^^fXS£ffi^® 

[0 0 7 4] SI 1IC % -b/*U— £^®£ 3^§q 

Lfc-tr/^U— * 4 3 0(D*S)£^^-r¥®S*^"ro "b 
/<U-^4 3 0^ffllNT«/£r^S»mj&TM±. 

SP4 9 0, 49 1, 4 9 2lZj:-oTm-trJU[^^k^3S 

S&)W&j$£*t£o -<D£5£&**m;fe-ei*. R« 

2lc£oT^<b;tfX}£ajv=*— ;u Krt<. 71.3*4 4 3, 

4 4 Alz&vXMItlSXMSt*—*— )U KjMBJSS*i 
£ 0 BHbtfxSWSv^*— Jl* K*S#*-WM=«HE**i 

fclfclbJfXl** DflSP4 9 0. 49 1. 4 9 2CD-etl-6*t 

I*. »b*X»ttiv^*— ;uK*ihLr^»l3»as**t 
[o o 7 5] ^ 1 21*. -b/*U— 6»ULfct 

* 5 3 o<Dmf& : &m.t>i- s Fmmx~&z>o -b/<u— 

^53 0<D—?5<D&mzlt* -b/<U— $ 5 3 OfflSiB? 
^sFSIpIIw 6 Lfc 5 3 ot*O0)1^5 -tti-Pti 

aasts-TKit* ^n-?H2*R)Ffa>sftaj*w-r^na® 

5 9 0. 5 9 1 tfi£ltt>;hTl^o -fe/*U— * 5 3 0£ 
fflL^-C«***Lfc«»«aT?l** C4Xb>IHlSP5 9 0, 5 
9 1 »cj:orm-b^^b^x3EB3b<^j£**L^o £ 

#X«fS^-*— /UKff, M5 4 2lC<fcoT»^b#^ 
»tti ;u KA<. 71SB5 4 3lc<£o-C^b2rxK3S 

3^&#»-biHc»iBSiifc»fl:#xi*. 9 ojWB 

f$.Tt-Z>&*>)l>toM<tJi*%im$:&&LX* Kft#XE3tt 
■7 =. ;u K£— B. US L. ^-CD^DaSP 5 9 1 *<ft2j£-T 

am-fejuwtfxaKBsaau &<b#x»aj-7-*— iu 

-ei*. &<b#xE3£**-*— iUKt^«-rftfctf>a>7L» 
1*1 ^Rfftiit^it^d^rt Lfcjtf* aaa>K<b*xffiS5 

i: t LT^at>o 9 Ofc<£tf[HJSfl5 9 1 



[0 0 7 6] za>«fc3i::* -fe/<U— *affiS«»0)fi« 

ic»«lt. »-bin*i#xaBt»a-r*fc«)a)Pfl»s 

^SSB*aift-r*#xa)35«tia— fbLT. Bt^Lfca 
~M 1 2i:i3FLfc— *<Dffi«L -Tftfe^SlbJiXaSBf:: 
tt2jX3iEBI--3ivc* % H«0)»*i:t4-^e, #X 

stB*aia-r«#xa>aa*ja— (tu. B»s*a)ttfie 

£ft_t£it£;z <h*<T-^£o -b/<u— 

■c»«**L***xaBo)Bfa5«^h*<-r*is^:. m-b 
;urt gtBcD Br£a>tt« £ aa-r £ a** ssmtfig . 

-b SB £ iSi^-T £ *"X XMtfiM 7L X 157. 3£iS *>< 

rt»XSI[Bl-aHB***«LI=< <tt*fc*K Wisiun 
#x3lB^felt***tt3Wfil±-r«. LA^L35:*<t». z 
'0)J:3lcgitBRffi8l*^*<"r*t. *-b;urt^aB 

w<fc§o LfctfoT. ca«a>»«a>ai2^*i*. «ba^< 

cfcoTitJUD-r^EiiO^S. fccfcl/. -b/<U— ^^^fiE 
[0 0 7 7] £fc. »-b;urt#xaiEB*^flt-r*/=Afc 

■b/^U— ^affifC^rtLfciaffllCl*. -b/<U— *3 0<D 

0)J:5«:Ci«a6Hlt*4«l*«:L^ 
[0 0 7 8] R3taLfc*a«T?l*. -b/^U— ^S®ic^ 
lt^*LfcmSOIH3®[C^oT^iS*^4m-b^l*3^fX^ 

tit:^ *-b;n^^rx35B^aa-r4^rx<7>-gpi*. 

ZCDcfc 5 feffiffcO) — Oftb Lt. -b/<U— 9 6 3 OCDtglfi 

(M<b#x3tB*^a-r*ffi«<DasE) $ai 3iz^ 
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O. 64 1. 6 4 2jiiTl^ 0 6 3 

2 ti s mt - *-/u ^i^fg ^ 

I*i&fl;#X3£B£aaLf::«. 4 2 lc£ oTJ&j£ 

mz^axso 

[0 0 7 9] cct*. *-b;n^Bft#xsi»t»*-r* 

9 Oli. £ 6 3 OJb-e^0)ff2tta<JSffi-f 

M<fc#XKa^-*-;uK£ff2J^r£fl.Sfl6 
4 1 i:21LtL^„ StaLfc^SS^O-fe/^U— ^ 3 o 
T*li. MSB 9 0^:91 <hlot?l8P4 1 ^LTSILt^ 
£*<D<D. GnSPCDlgigi: LTIi?Lg|5 4 1 Ic^oT^Bt^ 
^It^-So -tr/^U— -$i 6 3 0^^.^>IH3gP6 9 Of±. C 
(Dcfcai^^LSPe 4 1 ic.fcoTtfWSftTl^Jbrt'-etett 
<. B.»6 4 0^bTLSP6 4 2*-e£jS«LTJBJ£**t 

T. Z(D(HlSP6 9 O^^SLT-b/^Lx— ^ 6 3 OCD— 53 
|c»o-C»rtS*L-CL^«A^ 4 1 fc«»-r4«« 

(Bttortfl) it. ?iaJ6 9oic^gT*ti^c<h^<[Hi 
K£«a-r«#. ay<D»fc#xr±. iib^sssv- 

-fe;U*B<b*j;*2ftB*aau K^#X»tt5V-/!x— ;u 

Kic»a**t* 0 ft as* si 3-ei±. -tz/*u-S6 3o 

»#Xli* 03956 9 0<bf^fi|(7)IHlSP^ff^-r^m-lr;Urt 
«»#x3SB*»3^*i. lipase 4 1 tm&a> 

ju K*«s-r*± 

So 

[0 0 8 0] Z<&£5£Sj£0>4r/<U— £ 6 3 OlCcfcti 

w*#x*B*aa-r*#xo>--»*. K5£v^7t^-;u 

K£«S*1**£fcft<a«*1*4C£l::«fcoT* -CD 
*?4Btt»l::i3lt4#xa>EE«**P*.* #XO>aEix<D 
ffly£WiL4C EE&Lt:: £ 5 13. -fe/<U- 

* ± Izflsii * *l 4 »-b #X3IEB<D 3£BBt® B £'h * 
XBfl£aa?«#x3fcB&J:tf9fc&£ 
ig^f-t^^ffl-rrfc^o LfrLtt4«&« 9EBKBB&h 



L*5o BB«lzfelt*ff»t«*'r«lci*. Sffi^ic 
lf*SB«£l£lf«fctf>lci*. 

Lfc-b/<U— £ 6 3 0(Dcfcdlc % SffiaJ(Df^ffl-eODSP^ 

< BA0l=&it«3tBB£%#l::tt&-r& -^^t't, 
Bttft-eSKBtftt y a**ir EBa&<it*-r *o * »*. « 

[008 1] H4(i, »-fe;urt2fxS!tBa>Httffli::fc 

aapiffitft*aa«5S*Kitfc-fe/«u— s e 3 ot. 

±EBfl»1?fl.»lcJ:-3riHI»*#HfLfc-lr/<U— * 3 

14 (A) li-tr/^U— £ 6 3 O^JEUfcg^^bU 
HI 4 (B) li-fe/tU— * 3 OffflUfcglSSbLt 

fey. l^ftt, #xK3£v^*— ;uKrtlzJ3it«m* 
So 01 4 (B) ic^-Tcfcdlw. fl.aJlCcfcoT^Sr^tL 

®0>maj!><:fc£<£:£o c^xlc^L. Si 4 (A) [c^ 
?£o\z^ ffi3S-7-^— JUK*«S-rSwt3B:<*X3b< 

[0 0 8 2] ftfe. Hl4-Clot. ^XiBSK^^Th— JUK 

ji,Kt««Lr±Baaiia*Ri**ctic«k-DT. # 

L\d»*^»&*i*. B1 4 (B) ic^-rj:^. ^ 

oo, Rav-*— ;u K^*a^-rs^cD^xa)I±a35< 
**L>t. ^fXRSSV— JUKOTa^-Clot. #X(D 

aa^«L<«T-r*««3b^c*ftfc\ #x(oss*tir 

— ^ 6 3 0^fflL^S^a>^5l^. /3XEa7Z7ts- /U 
Klc«»Lr±BBa«jfi*Klt*i:. **X<7)3£4xl3(@ 
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[0 0 8 3] -fe/<U— ^ 6 3 OCDJ:5l^^XSS£ 

# < & y -r ^t- y # xoaktLftts < ft * £ 5 

£C£<D£ffl*&C£A<-e#<So Z<Dcfc5ft*l^l4. 
#7©- gpi4#xlB5Sv^*— ;uKS«St*fci6, *> 
ytD^XIi^xiSSlE^^-^uK^gfiL^l^c^lCcfc 
[0 0 8 4] K&L^Jfe{a<Diz/<U-$-ei4. 4r/<U 
0) SE&ft £ jlilt" * ±fX (7) SfchO):* ft £ *i £ S ffl 

■7 — ;u KSJ^fitf 4B.ap 14. -b/<U— *<DH2iffif:: 

'*a*Ll\, Z(D«*:5ftlftJ££Hl 5£JBl>Ttfcf|B-r 

[O085]|15 (A) 14. -t?/*U— *a)*HS£-te 
a^>L. 115 (B) 14. -b/<U— $KD*MR£J:K?L» 

1 5 (B) ic^Lfc-tr/^U— $14. Ki£Lt=3S16«a>-fe 

/^u— * 3 otp— -efcy. bis (a) ic^L/=-fe/< 

L/-^3 0A^$fc, H5*Lftl*f6<D»&l4. -b/<U— 

*3ofcB«©«i*t*Lrii5y. *a-r*»*fi=(4-b 
/<u— * 3 ofc^ii:#**f*LrKWt*B»Lfc 0 -fe/< 

*3 0AI4. -b/<U— £ 3 OlZfclf5?lSP4 1 £P 

M^b#xE3lvn*— ;i/KS»*t4fl.»4 1 A 

*«xTl**o TLS&4 1 A<D*Hgl4. rbm I ACDSgSP 
fCfcl>T. -b/<U— * 3 0 A0)^^lCi5LNffl(D^-b/^ 

u— * 3 o A<Dfl«ic«^*Nz««LTfey . ctucj: 

oT?iaJ4 1 A0>tt»l4*«l^a<ft«J:3l^a**t 

[00 8 6] C(Dcfc5l::«JS£S*lfc-fe/<U--$ 3 0AII 
ctttl4. •fcy»Attlc«*tfc*»«»t«*-r*ci:3&« 

Ttfx^K^n*— ;uKS©«-rft»^lci4. *4r;urt 



£KiL«fex> (m i s (b) . mn 

fr5*fi<fll< (115 (B) *a>«8*EP#!E) . cca 
cfc^ft^ft^CDlS^te. &-b/*U— $-CI4. JfXESK'? 

Hi 5 (B) co-b/*U— £ 3 o^lrH^r 
So *LSJ4 1I4. -fe/*U— 1 £ 3 o<D*itti--o#«Ryi& 

a>j£M£'h£<-r<5>£. i1 5 (B) (ZtrL£:<*: 5 twin 

i^»*ti=i6*3&«>t+-r*ctfcfty. «»*%a>ttft^ 

i8^ttS3fe»fc5t«-r-6J:-C?BaH^ft*. Hi 5 (A) 
(cfvlfc-t/<U-^3 0A(Z)<*:5l^ ?Lgfl4 1A£. * 

SCih^So JilELfc£ 5 1^*135 4 1 ACOff* 

#<ft*cfc5lc^£mip<fc*U4. *Ltt4lA*(*£-fe 

/ * u— $ & «fe y a < icasjar* z<bft < f^mcd^ 

[0 0 8 7] 71^54 1 A(Dff2tt£. ^(D^SPIZ 

fct>r-b/^ (DHmt <Dm$&tf*:$ < ft* cfc 5 f^ff^ 
fi£-r*^lc. 115 (A) lz^Lf-ct5^. 7ISP4 1C0 
n^CD5^. 42/<U— ^ 3 O A<0fl«lCffil>«<D^*<. 
^4 1 <D«B»|Cffi|3^5l^o4xT-b/«U— * 3 0 ACDI^ 

*aa-r*#xi4. za)s^ic«»-r*^«iz»^*L 

T«kyxA— Xlc3t*L-&c:t^-c#5. His (B)(7) 
-b;n^^fx^(DS*gp^Mia-r*^rxi4. cojftSPiz 

^<^tL^?o HI 5 (A) CD£5I^. ^JX(D3S4x 

punier **xo)3fch.*x a— Xiz-r*z<hA<-e#* 0 ft 

S-o3Ci:^*Cf§ e *fr. H1 5-CI4. tfXiE^V"* 

-b / < u— ^ <d at a ^fitft-r * t ^ ic ^fx o aux * x a— 

[0 0 8 8] K^Lfc^JS09T*l4. #XK3E^- 
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j3*tf-b/<U— * 8 3 0 <h It, -tn-PHH 1 Gt$±TS 
[0 0 8 9] 0 1 6 1*. -b/^U— ^ 7 3 0(D«JS (B<b 
£ 0 ^ 7 3 0(Da@fi. * 3 F*fiH-4#i!IS*l 

rfcy, -t*i-F*La)»M**ifc««iw. cnaj7 9o, 7 

9 1. 7 9 2, 7 9 3*<^Itf>H-Ct^o ^ 7 

3 o£j8t>T*§ij£ Lfc«»«*-ci*. -b/<u-* 730 

a>a®IZ^It^*Lfc[H]gP7 9 O, 7 9 1, 7 9 2, 7 9 

L. ft®7 4 oi^or^btfxem^-*— ;uK*<. 
71SP7 4 2lCckoT^b^rx^tli^-7tx-;uK75)^ 

7 4 3, 7 4 4, 7 4 5 dcfc oT^btfxaSKV ~ 

[oo90] ^:t\ nai7 43ii. nas$79o;fc£tf 

7 9 1 ?IS&7 4 41*. D3S&7 9 1 7 
9 2 £^121*. ?LS37 4 5hfc. IH]gP7 9 2fccfctf7 9 
3£giI£-fe!:Tl^;b<. Ztt^0?7LfiP(i. K^LfcHSfc 

£y. -b/<u— ^Ocfcy^iL^^yi^git^+t-c^^o 

ic|£itc>;h,Ti/><5 (Sufi) o 
[oO9i]0i7li. ir/<U— £ 8 3 otf)*gj£ (Btb 

* 0 -b/<U— £ 8 3 O0)^®li. TMF^fal^S^H^jL 

rfcy. ^(D-©g«t 2saa)^*WiS*r*A<aiSL 

T0flgfl8 9 O^J^figLTfcy . 2f&mo>mA,tpttfcfrZ> 
3®g^-CA<^LTIH]gP8 9 1 JMLTU-5 e MS? 

8 9 o £vn®& 9 i a)f£gssfla\ -r*3b%-b/<u— i £ 8 

3 0<D + t>SM*5filcli % CH^>CD[Hia5*mil*1t^7LgP 
8 4 3jb<iSI*^;h.TL^ (11 7#fg) . -b/<U— 2 8 
3 o£ffll*T«j£Lfc&*4m&TI*. -fe/*U— * 8 3 O 
<DaffilcRltC>*ifclHffl8 9 O. 8 9 1 C<Z>IHlZg 
iSStLTm-bJUrtB^^XStB^SEL. fl.»8 4 0f:: 
J:ot8{b^«e7ztx- ;UK*<. ?LSP8 4 2{cJ:o 
TBMb#X»ffl-7-*— JUKtf* ?iaJ8 4 3lCcfco-CB 

[0092] ftfc. Si 6^1/11 7lz^Lfc"b/<U 
-*730fccfctf83 0-eii. K<b2}X<D3£»fill3(D#. 
d 0) J: 5 ft tfxeffi-* - *— -/U K £R It * - <t L 



[0 0 9 3] CCD J: 5 tfXSSE'? — VU K£tttt 
■b;u^$-^-r^^X3b<. cotfxKSSv-*— ;uKS 

B^as-r * cdsss * «g-<b £ ti- -sam £ m & z t 
[0 0 9 4] fiiJb**iBa)S6Jfi«ico^rKfflLfcA«. 

[an Jsi*B«a>«»«a***-r*x*!y^«a 
gE0-efc£ o 

[g2] iz/<l/-^ 3 OOMJ*3bt¥IItfeSo 

[B3] x**2*jsi sa>a«a*rriwjiB-cfc 

[04] DD«9 0rcRlt&*tfc£!i»9 4 0)»^*a*>-r 

wicatrrBMJB-c**. 

[0 6] -b/^U— $ 3 o£-fe/<U— * 1 3 0<D-t*i-F*L 
[i7] -b/^U— ^ 3 Oit-b/<U— ^ 1 3 OCD-HVeft 

-s#»-b;urta>a5S«a«ia>«*: 5tSSfctKWH"efc 

[98] tb^t LTfflLNfc-b^U— ^ 1 3 0<7>*gj££ 

[H 1 0] -b/^U— ^ 3 3 OCD*gj££^*rf ¥®0-efc 
[01 1] -by^U— * 4 3 O(Dlg^^S^t-¥®0T:fc 
[012] -b/*U— £ 5 3 OOMJIW^Iitfe 

[013] -by<u— ^ 6 3 o(D*gj££g*rf ¥@0-efc 
[01 4] #XES7-*- ;uKfc^lt^>^X0)3StiCD 
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[116] -b^U— * 7 3 oa>afi£^Sbt¥Iit*fe 

[@17] -b/<U— * 8 3 oa)«j££S*rf¥®S-C& 

[118] (£3fc*Q^*t&-b/<U— ^0)-^T*fc^4z/<U 
-^93 OO^jfc^Strf ¥®@-efc£o 

2 o -m-b;u 

3 0-fe/<l/-> 

3 i -tIRIM 

3 2 - "TV — K 

3 3 — *V— K 

3 6. 3 7-$ifi 

3 6 A, 3 7 A—UJfttt?-' 

3 8. 3 

4 0 — 4 2— RSP 

5 0 — 5 2— fLSfl 

6 0 ---■fctfXftlft-?-*— it K 

6 1 -»k*rxEa-7-*— ;u K 

6 4- K 

6 5-M^iiil7-^K 

7 0. 7 2. 7 3. 7 5— ?LSfl 
80. 8 5-X>K^L/-h 



9 0. 9 1. 9 2. 9 3— 00*8 

9 4— Cltt 

1 3 0— -fe/«U— £ 

1 9 o— oaaj 

2 3 O— -b/<U— * 

240. 24 1. 242. 243. 244— 
29 O. 291. 29 2. 2 9 3 — DflSfl 

3 3 O — b/*U— £ 

3 4 0. 3 4 2. 3 4 3— 

3 9 O. 3 9 1 —Has 

4 3 O— b/<U— £ 

440. 442. 443. 444 — 

4 9 0. 4 9 1. 4 9 2— IH3SP 

5 3 0-t/<U-^ 

5 4 0. 5 4 2. 5 4 3— 

5 9 0. 5 9 1 -DflS 

6 3 0"--b/*U— £ 
640-64 2 

6 9 O— Q2St 

7 3 0—-b/<U— * 

740. 7 42, 7 4 3~7 4 5-?lS 

7 9 0~7 9 3 — DOS* 

8 3 O— fe/^U— £ 

8 4 0. 8 4 2. 8 4 3— ?l8fl 

8 9 0. 8 9 1 — DDSfl 

9 3 O— - fe/<U— £ 

9 4 0. 9 4 2. 9 5 0, 9 5 2— ?LSB 
9 9 O— DflSP 
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